Free messenger ribonucleoprotein complexes of chicken primary muscle cells following modification of protein synthesis by heat-shock treatment.
When primary cultures of chicken myoblasts were subjected to incubation at a temperature higher than their normal growing temperature of 36-37 degrees C, the pattern of protein synthesis was altered. This condition of heat shock induced a vigorous production of a number of proteins collectively known as 'heat-shock proteins'. The synthesis of heat-shock proteins was achieved without a significant decrease in the production of a broad spectrum of proteins by muscle cells. The synthesis of three major heat-shock polypeptides with Mr values of 81 000, 65 000 and 25 000 was observed in both mononucleated dividing myoblast cells and terminally differentiated myotubes. Two-dimensional electrophoretic separation of the heat-induced polypeptides synthesized by myogenetic cultures further established that same set of polypeptides with Mr of 65 000 (pI 6.0 and 5.5), 81 000 (pI 6.2) and 25 000 (pI 5.6 and 5.3) were produced in myoblasts and myotubes. The effect of the changes in pattern of protein synthesis on the mRNA and protein moieties of non-polysomal cytoplasmic mRNA-protein complexes (free mRNP) was examined. Free mRNP complexes sedimenting at 20-35 S were isolated from the post-ribosomal supernatant of both normal and heat-shocked myotube cultures by centrifugation in a sucrose gradient. A 10-20S RNA fraction isolated from these complexes stimulated protein synthesis in a cell-free system. The RNA fraction obtained from heat-shocked cells appeared to direct the synthesis of all three major heat-shock proteins. In contrast, synthesis of these polypeptides was not detected when RNA from free mRNP complexes of normal cells was used for translation. The free mRNP complexes of both normal and heat-shocked cells showed a buoyant density of 1.195 g/cm3 in metrizamide gradients. A large number of polypeptides of Mr = 35 000-105 000 were present in the highly purified free mRNP complexes isolated from the metrizamide gradient. Similar sets of polypeptides were found in these complexes from both normal and heat-shocked myotube culture. However, the relative proportion of a 65 000-Mr polypeptide was dramatically increased in the free mRNP complexes of heat-shocked cells. Two-dimensional gel electrophoretic analysis revealed that this polypeptide and the 65 000-Mr heat-shock polypeptide exhibit similar electrophoretic migration properties. These observations suggest that, following heat-shock treatment of chicken myotube cultures, the changes in the pattern of protein synthesis is accompanied by alteration of the mRNA and protein composition of free mRNP complexes.